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INTRODUCTORY. 


The clover-leaf weevil, Hypera punctata Fab. (fig. 1), ranks as 
one of the important clover pests. Although it is usually unnoticed, 
it annually exacts its toll of the crop. It seldom devastates entire 
fields, however, because the larve are ordinarily checked by an 
ever-present fungous disease which spreads rapidly and reduces their 
numbers to a negligible quantity in a remarkably short time. 


DISTRIBUTION. 


This insect was introduced accidentally into this country from 
Europe, where it is well known. It also occurs in northern Asia and 
probably in central Asia and China. So far as known it is the only 
species of Hypera that has reached this country, the genus being 
indigenous to the eastern hemisphere. 

The first record of Hypera punctata occurring as a pest in the 
United States was in 1881 when a severe outbreak occurred at Bar- 
rington, N. Y. A single specimen taken about 1850-1855 in Canada 
by the Geological Survey and identified by Dr. LeConte in 1876 
shows that this species had been in America for some time before 


becoming noticeable or seriously injurious. 
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In 1882 Lintner took a specimen in Vermont. In 1884 punctatus reached Canada 
in numbers, flying across the lake from Buffalo to Ridgeway, 1889 it occurred in 
several placesin Ohio * * * and Schwarz identified a beetle taken from the stomach 
of a crow killed in Michigan in 1892 as this species. Southward by 1890 it had spread 
over New Jersey and reached Philadelphia, where it was very common. The year 
1894 gave records from Maryland, West Virginia (Hopkins), and Indiana * * * 
Folsom records its first appearance at Urbanaas1903 * * * R J. Webster reported 
it from Iowa in 1910. On the west coast Hanhem reported it from Vancouver in 1902 
(Fletcher) and in 1906 E. S. 
Wilmot states that it was up 
the Fraser River as far as 
74 Harrisons, about 20 miles 
from the south line of Brit- 
ish Columbia. (Titus 7, p. 
405-406) .1 


It is now found in 
the additional States 
of Delaware, Idaho, 
Kansas, Kentucky, 
Maine, Massachusetts, 
Mississippi, Missouri, 
Nebraska, New Hamp- 
shire, North Carolina, 
Oregon, Rhode Island, 
Tennessee, Texas, 
Utah, Virginia, Wash- 
ington, and Wisconsin. 


= YY 
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DESCRIPTION. 


The descriptions are 
taken almost entirely 
from Titus (7, p. 402- 
404), with additions 
by the authors in- 
closed in brackets. 


Adult [fig. 2]: Length 5 
to 10 mm. Width 8 to 5.7 
mm. 

Stout, black or brownish black. Clothed with blackish brown pale brown, yellow- 
brown or gray scales which are short broad and emarginate at the tips, and with short 
erect bristles, edge of elytra yellow brown or at least paler than remainder of scales. 

Head clothed with short metallic yellowish scales; front not as wide as breadth of 
eye, densely clothed with dark yellow hairs or scales which extend over two-thirds 
of the beak; eyes elongate oval, narrowed beneath, rather prominent; beak scarcely 
two-thirds the length of the prothorax, and one-half thicker at tip than width of front, 
beneath on the sides and near the tip polished and densely punctate; an elongate 
impression on dorsal surface above the antennal groove; antennal groove black, 


Fig. 1.—Adults of the clover-leaf weevil feeding. 


1 Reference is made by number (italic) to ‘“‘ Literature Cited,” p. 18. 
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deep, punctured; antennx reddish-black, scape reaching to middle of eyes, not as 
long as funicle, not greatly enlarged at tip; first joint of funicle distinctly longer 
than second, enlarged at the apex so that it is about one-half as thick as long, second 
joint equal to three and four united, joints three to seven regularly shorter and 
broader, seven as wide as long, club elongate-oval, pointed at the tip, antennz with 
many fine hairs, those on club very fine and dense. Mandibles po.ished, dull red, 
not emarginate at tip, maxille and all the palpi pale brownish-red. 

Prothorax broader than long, broader in female than in male, in the female broadly 
widened in front of the middle, in the male converging more behind than in female; 
sides broadly impressed, only slightly swollen; dorsum densely rather coarsely punc- 
tured, densely clothed with scales and with many slender pointed hairs; usually with 
a narrow pale median dorsal line bordered with wide dark, almost black in some, 
bands of scales which reach to the sides; sides and beneath with dark yellow scales, 
generally with a dark spot on sides behind and an indistinct dark line running from 
this spot toward the front. 

Scutellum extremely small, narrowly triangular, clothed with pale scales. 

Elytra very broad, at tip broadly rounded, sides especially in the male nearly 
parallel, humeri prominent and 
clothed with darker scales. 
Suture and alternate inter- 
spaces more strongly elevated 
than others, deeply striately 
punctured, striz without sete; 
each interspace with a single 
row of black sete pointing 
backward and partially decum- 
bent, more erect behind; tip of 
elytra and often the sides with 
some short white hairs. The 
coloration of the scales varies 
from solid gray to black, 
through various shades of 
brovn yellows. Some speci- 
mens are tessellated with brownish-yellow and black, the tessellation usually on the 
more elevated interspaces. 

In the male the outer interspaces have paler scales even in the darkest specimens, 
in the female this pale coloration is sometimes, but rarely, entirely absent. . 

Venter vith lighter colored scalesand many light hairs; front coxe slightly separated, 
mesosternal process between middle coxze broad perpendicular, triangular at tip; 
intercoxal process of first abdominal segment very broad, coxse separated by more 
than their width. First segment in male impressed, emarginate posteriorly. Stem 
of male genitalia nearly or quite as broad as long. 

Legs short, stout, especially the femora; black, tarsi often ferruginous, claws long 
curved, red and darker at tips; fronttibie and hind femora distinctly curved, front 
tibize more so in male; legs usually clothed with lighter scales and hairs than the 
body, femora scaled, tibize and tarsi sparsely haired; middle tibize with a distinct 
apical hook. 

Egg jfig. 3]: Elongate oval,1.1 mm. to 1.2 mm. long, 0.5 to 0.6 mm. broad, very 
regularly hexagonally sculptured * * *. [Watery yellow when laid, with a smooth 
shining shell, the yellow color deepening with age to pale olive green and finally 


i 


Fic. 2.—Adult clover-leaf weevil, lateral view. Much enlarged. 


- turning to a dull black.] 


Larvee [?| (Descriptions from Riley, Folsom, and observations by the author). First 
stage: 1.5 to 2 mm. long, narrow, thickest at middle, tapering toward both ends; 


2The head widths for the different larval instars are quite constant and the averages wiil be found in 
Table I. 
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head brown, blackish-brown or black, with many fine transverse lines on the iace; 
eyes very small, circular, projecting; mandibles terminating in two large sharp teeth, 
more or less separated, the lower one again divided into two or three parts; palpi pale 
yellow, mandibles brown or dark brown; dorsum of first thoracic segment with a rec- 
tangular dark band interrupted by a paler dorsal line which is the continuation of the 
stem of an inverted Y on the face, this dorsal band becomes wider on the abdominal 
segments and extends to the tip of anal segment. MHairs.on the tubercles clavate 
as in several other species. [The color varies from the usual pale green to a bluish 
green or yellow when hatched. Yellow larve may retain this color throughout 
development. | : 
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Fic. 3.—Egg of the clover-leaf weevil: a, Lateral Fig. 4.—Full - grown 
view; b, egg inserted into stem of clover plant; larva of the clover- 


¢, lateral view of 6. Much enlarged. leaf weevil, dorsal 
view. Muchenlarged. 


Second stage: Color greener, head dark brown, front and sides of rectangular plate 
on first thoracic segment dark, the remainder greenish; dorsal median line witha fine 
dark border, darker than the remainder of the larva. Side line below spiracles indis- 
tinct. Length 44.5 mm., width 2 mm. 


Third stage: Black lines on each side of dorsal line very distinct [head brown or — 


yellowish brown], eyes densely black, antenne darker. Color of larve (Folsom) may 
be blue green [yellow, or with a pinkish tinge]. Usual color pale green. Length 5 
to 7 mm., width 2.5 to 3 mm. in the middle. 

Fourth stage [fig. 4]: Dorsal line very white or pinkish, bordered by rose color, 
usually rather pale but sometimes rosy-black, the outer borders of this coloration are 
black and form distinct lines, interrupted on the margin of each segment [head 
brown or yellowish brown]; larva much darker green [or still may retain its yellow, 


blue green, or pink color]; lines below the spiracles dark both showing a tendency to 
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be brown or blackish ores segments yellowish]; the surface of the body much 
rougher in this stage than in others, the triangular. points of the cuticle standing out 
prominently; tubercles [fig. 5] on thoracic segments below very strong and the hairs 
more prominent than in earlier stages. Length 8 to 14 mm. 

Cocoon [fig.6]: * * * Oval, 9-10 mm. long and 6.5to7 mm. wide. [A fine net- 
work of coarse threads which are light straw color when spun and brown after aging. | 

Pupa: When first formed with yellow-green head [lighter colored antenne, legs 
and wing-pads] * * *. Abdomen dark green with a distinct pale dorsal.line 
that extends onto prothorax * * *, Frontal row 
of hairs rather distant from margin; central pairs 
close together, three following pairs form a curved 
line ending near the posterior outer edge; a few 
hairs on remainder of thorax; transverse rows of 
blunt setz on each dorsal abdominal segment; 


Fig. 5.—Full-grown larva of the clover- Fic. 6.—Cocoon of the clover-leaf weevil sur- 
leaf weevil, lateral view. Much en- rounded by leaves of clover plant. En- 
larged. larged. 


hairs on beak rather short and thin; those on anal segment moderately long, stout 
and dark. [The pigmentation of the eyes, mandibles, and leg joints occurs at later 
dates in order named.| Length 5.5-7 mm. Width 3.5-4.5 mm. 


The measurements of the larva are given in tabular form, as fol- 
lows: 


TaBLE I.—Larval measurements (mm.) of Hypera punctata. 


First instar. Second instar. 
Number of ia s Length of body. Length of body. 
specimens averaged Width Wi d fries 
of fe) 
head. | Mini- | Maxi- | Aver- | head. | Mini- | Maxi- | Aver- 
mum.|] mum.| age. mum.|mum.| age. 
KS Ri rE a GURNEE wee ty Si SP Pee 0. 2 1.9 3.4 DE Tet He eta: Tavares oe reoheyetere al eta senee | Rear e ae ie 
PIN edie icy celina be leet at OS ata ca I Che Sey Olen | a a ea | 0.55 1.8 5.9 3.8 
Third instar. Fourth instar. 
Number of specimen ‘ Length of body. Length of body. 
Dee eee with Width 
of of 
head. | Mini- | Maxi- | Aver- | head. | Mini- | Maxi- | Aver- 
mum. | mum.| age. mum. |mum.| age. 
US ASS cao SS SCRE aoe 2 ae ae Seer 0.8 3.8 9.5 65:39 eee as Heese cee oe eae 
eee en er en ere Ree NE St cia ell mudicie woeleocmeccs 122 pee 13.1 | 9.3 
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FOOD PLANTS AND INJURY. 


The food plants in Europe are listed as Trifolium (clover) and 
Medicayo sativa (lucerne, alfalfa). In this country all kinds of 
clovers, including Trifolium’ pratense, T. incarnatum, T. hybridum, 
and T. repens are eaten, as well as alfalfa and sweet clover ( Melil.tus 
alba). Webster reported white clover being eaten in preference to 
red in Ohio, but other observers, including the present writers, have 
noted that red clover and alfalfa are more often chosen. Both 
larve and adults will feed on beans, and the adults have been 
observed eating timothy, burdock, soy bean, and the flowers of 
goldenrod. W. H. Larrimer observed beetles feeding on corn 


foliage at McFarland, Kans., August 10, 1915. 


In Europe this species has several times been reported as injurious locally, but 


only for short periods. The earliest record I have found is Villa’s statement at the 
time of the outbreak in the region of Lombardy in 1868 when he says that Moretti 
in a revised edition of Gene’s publication in 1853 reports this species as injuring 
clover and believes that this referred to a previous serious injury about 1834-35. * * * 
In 1868 the species caused serious damage in Northern Italy so that a commission 
was appointed to investigate the matter and published several papers giving recom- 
mendations. Targione-Tozzetti in 1879 notes a severe outbreak in the region around 
Florence. It was again injurious in the region of Florence in 1902-3. (Titus 7, p. 
408.) 

The first record of the destructive work of this species in America 
occurred at Barrington, Yates County, N. Y., m 1881 and 1882, but 
since that time it has been controlled largely by an epidemic fungous 
disease. The clover-leaf weevil has spread rapidly over the country, 
and outbreaks have occurred repeatedly, but usually have been 
checked before serious damage was done. The most notable of 
these late outbreaks occurred in Michigan and persisted for a year 
or two before the fungus succeeded in checking the insect. In this 
connection Pettit (5, p. 46) records that cattle pastured on clover 
at the time the larve were being destroyed by this fungous disease 
were made seriously ill, and so many complaints were received in 
Michigan that it was advised that cattle be kept out of clover pas- 
tures until the bodies of the dead larve had dropped to the ground. 


LIFE HISTORY. 
LIFE CYCLE. 


The life history of this species was first studied in the United 


States by Riley (6, p. 171-179) in 1882, and Folsom’s paper on clover 


insects in 1909 (3, p. 155-164) gives much additional information. 
Numerous other writers have added notes on the distribution, habits, 
and life history, and these have been drawn on by the authors. The 
life cycle is one year according to observations made by the present 
writers, which agrees with the results obtained by Folsom. Briefly, 
the life cycle is as follows: 
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The eggs are laid in or on different parts of the clover or‘alfalfa 
plant, more often in a puncture on the stem or leaf sheath or on the 
outside of these parts in the fall of the year between September 8 
and November 29. The eggs laid previous to October 25 hatch the 
same fall, and hibernate as first, second, and third instar larve while 
those laid after October 25 usually remain over winter as eggs, and, 
except in the case of eggs laid quite late, hatch the following March. 
The larvee feed on the lies of their hosts and become full grown 
by the last of May, when they spin cocoons at or just below the 
surface of the soil, pupating therein and issuing as adult beetles in 
June or July. The beetles feed on foliage of clover intermittently 
until September when they mate, and soon thereafter egg laying 

begins. 
Since the period of oviposition extends over a number of weeks and, 
furthermore, eggs laid late in the season do not hatch until spring, 
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Fic. 7.—Diagram illustrating life history of the clover-leaf weevil and indicating the abundance of the 
diffcrent stages during the season in the latitude of La Fayette, Ind. 


the various stages greatly overlap. The accompanying diagram (fig. 
7) ulustrates graphically the life cycle of Hypera punctata. 

The experiments made by the authors were not started until Sep- 
tember 8, 1915, but some of the beetles collected September 1 had 
Oviposited previous to September 8. 

The eggs are laid in the fall during September, October, and the 
first two weeks in November, although oviposition was observed as 
late as November 29 in 1915. Females laid during periods of 64 to 68 
days and individuals laid the following numbers of eggs: 74, 83, 108, 
fO2) lGGr 76. Sil 196) 287. alleen the last oviposition the 
females lived from 1 to 16 days, and all the males and females used 
in the experiments in the fall of 1915 and kept out of doors under 
normal conditions were dead by February 18, 1916. 

The beetles laid consistently between September 8 and November 
15, there being a marked increase in the numbers laid between 
October 15 and November 15. After November 15 the laying 
records were scattered. It was noticeable that none of the eggs 
laid after October 21 hatched previous to March 1, 1916, except 
in one case when eggs laid October 25 hatched during a period of 
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mild weather between December 20, 1915, and February 18, 1916. 
Since eggs laid after November 13, in 1915, failed to hatch the follow- 
ing spring, it appears that partial development of the embryo previous 
to cold weather is necessary to enable the egg to survive the winter. 
Approximately 30 per cent of the eggs overwintering in vials hatched, 
but it is probable that this is below the normal under natural 
conditions. 

The eggs, which are a watery yellow when laid, soon grow darker ae 
low and early in the fall turn dark in from 2 to 6 days. The last laid | 
eggs may retain their yellow color through the winter, all development © — 
being arrested. Early in the fall the eggs that have darkened become - — 
sculptured in a day or two, but later on the time elapsing between 
these changes may be lengthened to weeks or months. The next no- 
ticeable change in the egg is the rapid pigmentation of the head of 
the embryo which appears beneath the shell as a distinct round black 
spot. In the early fall the egg hatches in from 1 to 3 days after this 
change, although later such eggs may go through the winter in this 
condition or may hatch during some of the mild winter days. 

During the fall of 1915 the shortest egg period was 13 days, the 
eggs being laid September 10, and the longest period, excepting for 
overwintering eggs, was 46 days, the eggs in this case being laid 
October 21. The average of the records of 50 lots of eggs between 
September 8 and October 21 was 25.8 days. 

Just previous to hatching the embryos are active within the egg 
and can be seen moving around. They emerge by cutting a small 
round hole large enough for the larva to pass through, usually near 
one end of the egg. The eggshells are never eaten by the larve after 
they have emerged. The larve will commence feeding at once if 
placed on clover leaves, but may live a long time without food, as in 
the case of those hatching during the winter. The length of the 
larval stages is very variable in the fall, for feeding is suspended 
during adverse weather and resumed in mild. The shortest time 
secured for the first stage was 13 to 14 days, for the second stage 
12 to 14 days, and for the third stage 10 days. No fourth-stage larve 
were obtained in these experiments during the fall as the cold weather 
sent the larve into hibernation. Table IT summarizes the lengths of 
the different stages and larval instars as observed at La Fayette, 
Ind., in the spring and early summer. 

Numerous larvee were collected on different dates during the 
winter to determine the ages of the wintering larve and the results 
of such collections are given in tabular form in Table Ill. No © 
adults were found by the authors but Folsom (8) records that hiber- 
nating adults collected in the spring were much enfeebled and unable 
to lay eggs. He suggests the possibility of a second generation of 
Beetles farther south achichaiekees estat oviposit in the spring, 
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and observations made by different,members of the Bureau of Ento- 
mology would indicate that ovipositing beetles in the latitude south 
of southern Indiana are capable of laying fertile eggs in the spring 
and that two broods sometimes, if nor ordinarily, occur annually. 
The larve have often been observed feeding during the mild days 
of winter on the small leaves at the crown of the clover plant. In 
the early spring the larve commence to feed as soon as the clover 
starts its growth, but feeding and growth are intermittent, due to 
climatic changes, so that larve of all stages may be found during 
April and May. Larve in the first three instars are most numerous 
in April, but beginning with May there is a gradual falling off in 
numbers of larve in the first two instars, those in the third and 
fourth predominating. By the end of May few active larve remain 
and by June 20 practically all have completed their growth and spun 
their pupal cocoon. Tables IIT and III give the number of days 
passed in different stages and the dates of their occurrence in the 


field. 
Tasie Il.—Aypera punctata: Length of larval and pupal periods. 


Number. Ale , 
: Mini- | Maxi- | Aver- 
Stage. ofexam- er 
8 ples. | ™um.| mum. | age, 
Days. | Days. | Days. 
IDPS AUBIN 6 i noone cao decoonoDsbeconescsaSueeEsedes 6 17 20 182 
Pecond INTRIIPS ash opUSssacoSEDasuCEeAanO SaeauaTberroac 8 4 15 10 
4Matine NORE S Selo aoe soalBec abe oCE Bon UeHOEeOB Ae a esee 3 4 13 g2 
Larva........-. ROUTERS Latest ec eyes are oveia Ayer te ied 3 8 21 144 
SPinMineiCOCOOMP aes see Hee eie = eee le seers erase cries 57 1 2 rate 
ROD UP Aertee ere alere tie se ies aioe eee ee cin eoeiiecieicm se eene 44 1 10 4 
Pupa..-..- sonocmooonag gone dcaSccadsoasesecucrsecsundeoasangasnaseccdas 53 5 16 ies 
Length of time remaining in cocoon after adult..........--..--------.- 56 1 5 21 


TasLe III.—Aypera punctata: Stages occurring in field at different dates. 


a First |Second| Third | Fourth! Pre- 5 
Date collected. stage. | stage. | stage. | stage. | pupa. | PUPa- 
1915 
©) Cian eras eee ae ee Sacto Cine ee aca eee ea. 3 § lobes oo dallobedc cocliSandeacalooqadecallecolce se 
(OG Fe a Ses Saab CE Se OSG OSC reais Sac See er anes 2 BilsaasbSaclsangboco||aesoccaallefeeoan- 
Gs Ae echt Bcc ok Be Senne SEBS eae a nnore VW losseeanclleseasscoll6socnacchoecens- aa See pat 
OC Bip ne ae ee ee eee Seis Sea eee ee ee Es 1 BWieeeeeec| soos eeoollesaaccsalhocascae 
(ONC PP TES OC ee OC A pee 20 ECS 5 Py A 1 Web aacccllacoslosalsocuen scliaceaton 
OCHA ee tee ren nae patra rveere Dmpemse TT he 00 18 7 eS RSse Seoteortl los ssecioc betese ae 
INO dees ee ea es aa Soh ay eee. aka es 19 | 19 2 See eae ae, 
INOS Ae cnc SOS COSTE CORO eOeaeet aeee aea 18 45 14 MS Ce Sat ne ees 
IDG 4s aR Seto eS OS eS ee Ne ee Sa ane ne eee 32 34 ISAs rol meee © ai ts saree re 
1916 

Jane geen A CCDS Can ROB COD CO AOL IB SST ONDE ae eee: 6 | 7 IBY Eenoonma| Sacccaosll-bacsace 
PAN 28 ae rate eee na Re a OE anes Raclnnaeece ae 33 28 Sill sete Ce [eae oe ge eee 
MATA ear a ene ints «epee. et ge en eee eh ec 3 4 A Se ee Se cae 
LOLI ees BLS ae Oy Eo cee a ne ee eS ee 1 6 Ca eee emia vee |S oe 
BRE Tee Sars ed eta eee ee itn aes tee re ee eo 6 4 | Sob ase cl haan 
PANO Pros a er ree PI ee en TR A take 2 4 2 7H (ale ee [Pees Se 
Aoi MD RE ROLE ee a ea a nea a 3 Oh es 5 Rai | Reece dil aR 
AMO MADE GS ean coe Goede En NEE Ra aan ae 10 15 12 | 7 3h pe ploy fa ee Sa 
snive Ie tye DE GaP a tee ic 6 Me een ieee 4 a ce. a eae = 
ENPDEE PDs eae M i Oh airs ea Ie ee ee 3 2 Dace 22 2h ack ae 
LAO? 7 2 cise SESS S SOO SEO AEE Se a ann ee 2 5 9 | (ce mea le Ce Ce 
REV ee ee en ene ce me Ry Ae 25] 11 14 11) meee On bes Zi 
Mayer Sse sere eer ep eee ee) ae OSS sew nlocnzenles 9 9 Ba ala 
PNP LE: diac: oP de soo Sy ee tle ean eae ae an ene 10 10 ie aaa 
Mit Ve20 St aa eee ee een yeni ee Ge Ne ee aoe deea ole 2 1 1 
NE VeRO pee eee tener ee Sen Meee ecm oe dmallna ouedioelone ceaceloetemees NOt (Beers a) Uses 
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The cocoon (fig. 6) is spun in an oval cell made by the larva in the 


soil just beneath the surface or among the stems and rubbish at the | 


base of the clover plant. This cell is formed by the larva turning 
around and around with its body in the characteristic curved posi- 
tion and is smoothed with its head. The spinning is done by the 
mouth but the bulk of the spinning material is drawn from the anus 
and every few minutes during the construction of the cocoon the 
larva reaches back to the anus for a fresh supply.. Knab (4) shows 
_ by his dissections of these larve that there is an enormous develop- 
ment of the malpighian tubes and reasonably supposes that the 
bulk of the spinning material primarily arises in these tubes and is 
drawn from the anus by the larva. He further observes that the 
necessarily smaller amount of silk produced by the silk glands which 
open into the mouth may be used in waterproofing the other materials, 
for he has noticed the larva passing its mouth along the threads 
after they have been drawn out and put in place. 

The cocoon is spun in from 1 to 2 days and the larva pupates 
within four days after the cocoon is completed. In one instance at 
La Fayette, during excessively hot weather, a larva pupated within 
a day after completing the cocoon, and in another instance under 
adverse conditions this prepupal period extended over 10 days. The 
newly formed pupa is pale green but later changes to yellow and 
finally to a brownish color. 

The beetle issues 5 to 16 days after pupation, the average pupal 
period, according to our observations, being 11 days. The adult is 
at first soft and Aale green, the wings protruding beyond the elytra, 
the pupal and larval skins remaining as a small shriveled pellet at 
an end of the cocoon. The elytra gradually become silver, iri- 
descent, and pale green through which the maculations are faintly 
visible, the ventral surface of the abdomen is pale green, the lower 
part of the head reddish brown, the prothorax tan colored. The 
wings are soon withdrawn beneath the elytra and within 24 hours 
the insect has become mature, after which the beetle issues by eating 
an irregular hole in the cocoon. The first beetles issuing at La 
Fayette in 1916 emerged on May 26 and the last June 26, although 
other observers in the same latitude give the period of greatest 
emergence as the last week in June, the period of emergence extend- 
ing from May 9 to July 15. 

After emergence the beetles feed during the night and conceal 
themselves during the day under rubbish or in cracks in the ground. 
They feed steadily for about two weeks, after which they become 
semidormant and remain inactive until about the first of Seplens 
ber, whereupon they become sexually active. 
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COPULATION. 


As stated, the beetles resume activity the last of August or the 
first of September. The record of copulation for one pair reads 
September 15, October 4, 8, 14, 17, 27, and November 7, the female 
of this pair laying 196 eggs between September 25 and November 
27. As these beetles were examined but once or twice each day 
probably only a few of the copulations were observed. Mating 
probably takes place normally during the day, for beetles in copula 
have been collected in the field only at this time. 


OVIPOSITION. 


The records of other writers give as places of oviposition the 
ground, base of plant, stems, and the inside of dead stems. Careful 
search was made in the field for eggs during the laying season, but 
only three were found, these being placed singly on dead stems. 
In the breeding cages the beetles rarely laid on the ground but in or 
on some portion of the plant. When fed alfalfa they laid the eggs 
singly in punctures in the stem. (Fig. 3.) Sometimes it seemed 
impossible for the beetle to make punctures enough to contain all 
the eggs she wished to lay, so she would fasten several in a mass 
on the stem by means of a rapidly drying secretion. When fed 
clover the females practically always laid inside the petiole or the leaf 
sheath; and if these were not present and only stems provided, the 
eggs were laid as in alfalfa. In laying the eggs in the petioles the 
female usually cut a hole with her mandibles just large enough to 
admit one egg at a time, through the side of the petiole, but in the 
case of an old matured petiole a cavity would be made into which 
the ovipositor could be thrust and from 1 to 23 eggs laid, part of 
which would be pushed up and part down the stem. Measurements 
showed that the eggs were sometimes pushed in the petiole as far as 
34 mm. above and 6 mm. below the puncture. Unless the last egg 
was left in the opening, as infrequently occurred, the opening practi- 
cally healed before the eggs hatched. In case the petiole was solid, 
the inside would be eaten out and the eggs laid as before. It was 
noticeable that petioles and their leaves never appeared to be injured 
when eggs were laid in them. The eggs were also readily laid in the 
sheath at the base of the petiole, a tiny hole being cut through its side 

_~and a mass of eggs deposited within, as many as 33 eggs being laid 
by one female at one time in this way. In all the experiments the 
largest number of eggs laid by one female at one time was 34, 18 to 25 
being common. The eggs are usually laid at night but some were 
recorded between 8 and 9 a.m., and it was noticeable that there was 
a marked tendency to lay during the day in the fall when the nights 
were very cold. 


} 
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HABITS. 


The young larve feed during the day,-largely on the underside of 
the leaves, eating small holes in them. Whether they feed from the 
underside because it is more protected or because there are more 
epidermal hairs for them to cling to is not known. After the third 
molt they eat patches from the edges of the leaves, feeding only at 
night, and dropping to the ground when disturbed, curling themselves 
tightly end to end. During the day they lie coiled at the base of the 
plant, hiding under dead leaves and other débris. 

The larve are legless but are supplied with pairs of muscular 
fleshy tubercles on the ventrum of the segments and-these are used 
in grasping epidermal hairs, edges of leaves, etc. The young larve 
move about by grasping the epidermal hairs with their mouths, the 
folds between segments, and the transverse folds. Older larvae’ 
ascend petioles spirally, using the muscular abdomen as a means of 
locomotion, and with each successive advance securing a new hold 
with the mouth and forepart of the body. As this is repeated, the 
larve move around and around the stem with a spiral motion. 

When handled, the larve will often emit a greenish saliva, which 
appears to be for defensive purposes, and in addition may pass their 
blackish semiliquid waste. 

The young larva molts by first coiling itself about a bunch of 
epidermal hairs and then crawling out of the larval skin, which opens 
in the head region, leaving the empty skin coiled around the hairs. 
The larvee have never been observed to eat the cast skins. 

The adult, after casting off the pupal skin, which shrivels to a small 
pellet at one end of the cocoon with the last larval skin, soon eats its 
way out and feeds during the summer, ragging the clover leaves and 
sometimes eating the plants to the ground. During the day they 
usually hide under rubbish or in cracks in the ground but have been 
observed to feed, and many have been collected by sweeping the 
tops of clover plants at this time. 


FEEDING EXPERIMENTS. 


Feeding experiments were conducted at La Fayette, Ind., to 
determine the amounts of clover foliage eaten by Hypera punctata 
at different seasons and during the larval and adult stages (Table IV). 
The amount of food eaten by individual larve averages 3.09 square 
inches of red clover foliage from 25 examples studied, and of this 
amount 2.48 square inches, or approximately 80 per cent, is con- 
sumed during the last instar. Comparatively small amounts of leaf 
tissue are eaten during the first three instars—0.019 square inch being 
eaten during the first, 0.087 in the second, and 0.504 in the third 
instar (Table V and fig. 8). 
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As has already been noted, the beetles begin to feed immediately 
upon issuing in May and June and continue for a period of about 
two weeks. They then become dormant and do not resume feeding 
until early in September, coincident with the beginning of sexual 
activity. During the early period of feeding the foliage is the 
principal part of the clover plant eaten, but in late fall the beetles, 
and especially the females, show an increasing tendency to feed upon 
the stems and petioles. 


TT iia 


Fic. 8.—Diagram showing average comparative amounts of clover 
foliage consumed by larvee of the clover-leaf weevil in their different 
instars. 

The life of the adult, therefore, is divided, into two distinct feeding 
periods, separated by one of inactivity during the months of July 
and August. During the first active feeding period enough nourish- 
ment is taken to tide the insect over midsummer when but little food 
is available. Beetles deprived of foliage immediately after emergence 
from the cocoon die within a few days. According to experiments 
made by the writers, the average amount of clover foliage eaten by 
individual beetles prior to the inactive summer period, during what 
might appropriately be termed the predormant period, is 3.28 
square inches, whichis consumed in an average of 23.5 days. Beetles 


issuing late in May become dormant late in June, while those emerging 


= 
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from the middle to the end of June do not stop feeding until early in 
July. The amount of foliage eaten during the postdormant period, 
that is, after the summer inactive period, is 1.48 square inches and 
extends over ‘an average of 82 days, that is, not one-tenth as much 
per day as is eaten in the predormant stage (Table VI and fig. 9). 

The amount of food consumed by the individual beetle during its 
entire adult stage averages 4.76 square inches, 0.045 ef an inch per 
day during the feeding periods. The feeding by the beetles is there- 
fore so slow and gradual that they seldom do an appreciable amount 
of injury except when in unusual numbers. On the other hand, the 
larva needs approximately 2 square inches less of foliage for its 
development than is eaten by the adult, but of the 3.09 square inches 
of leaf eaten by each larva, 2.48 inches are consumed during the last 
instar, which occupies a period of 10 days or less, and the large amount 
of foliage taken in so short a period greatly increases the liability of 
injury. 


y | JUNE. | ER OCTOBER NOVEMBERIDECEMBER 
Fic. 9.—Diagram showing the comparative amounts of clover foliage 


eaten by adult beetles of the clover-leaf weevil during the different 
months of the season.! 


Tables IV, V, and VI give the amounts of clover foliage eaten by 
adults and larve. ; 


TaBLE IV.— Average amounts of clover foliage eaten by adult and larva of Hypera punctata. 


Average |Average 
Sta amount | length | Average 
Be. food | feeding { per day. 

. eaten. | period. 


Predormant: beetle. ee ese eee Ae rae ae fare tha ud ee nc EE 2 5 0.139 
IPostdormant beetle soo he ee Eee ee ee eee ees 1.74 82.0 
Wanvaststeimstar a2 228225. Foe en Sn ey eae ee ener te pies ae ET EE 019 18.6 001 
Parva ANS Gare ec ee a a eee ee RE ed See 084 10.0 008 
PGATeV AS ATSC AT oe es he ee ae See ae a ee ene eee eee Sarna 504 8.5 059 
1 De ex WEA 1 8 A oy B20 epee ae RP OR ene Seas Nie Es ee et eee See ae Sian dasa ba 2.480 14.0 177 
LAO Fer cod Fe > ee a oe A Re RS oe ee es See SEAS esa ea OS: bit . 06 


TPotal—=DeEeklO wes el ees ee pce pee 4.02 105.5 . 038 


Pas See SSN) ee a ee EL wT See Ue OP ene SE OE eee 
1 The beetle consumes at least an equal amount ofstem during this period and this could not be measured. 


1 As recorded in Table IV, at least an equal amount of stem is eaten in the fall in addition to the foliage, 
and due consideration is taken of this fact. 
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TaBLeE V.—Amount Gates) of clover foliage eaten by larve of Hypera punctata. 


First Second Third Fourth 
Cage No. instar. instar. instar. instar. Total. 
Laf. D454: 
Tee at Alte coos COCO BOC RE ae ree SE Tan Sarmmename ia 0.0025 0.08 0. 66 2.14 3.1425 
[ON ONS So RIS Seen ees PRE Neer rt re a en . 005 ail P2020 2.4121 2.7696 
[OOS oSiSek oS HEB CUE SARs Rr ei Cs iain en ieee ema as . 005 .055 195 2.415 2.67 
[NOlee ococtied dooms secoueseoEs obese boSenecsaaeSnere 0025 005 62436 | 2.80952 3.4414 
ISS tocca sc Gk CCE Se CEE OOOH. Seta OIE ears. nara . 0025 203 W/E Pee ee |b cet ee 
[Qe suet Sse bs soos osc seoasoostiadnoD dos ceeeeaaeeas .015 . 06 1. 23868 2. 668 3.9817 
[Nilwaccoac seus seeos bees Sones cb aE oe 6 Hee ne eens .O1 lil 54 2. 90332 3.5633 
Nee oboe dboe = SRS SoHo US Pee OU ose ae eee eae . 0275 .08 2975 2.61 3.015 
[Oe coi Ee OE Sets ce tt oe ete an SS nea a .005 05 80428 2. 27668 3.29 
[OY eee eo ia cid SO SERS & Od CO eR RETET SS ES ROR a ae ea SOBRE PES oa aS LE aly So ne | 
[SNS ce Uwe bsooreoebeo OB nh pe ORES Soe eee ae OO Be > ees ee Soe lec, ay We Pres Eee | 
\ ING Cooma ce sSe dado pekncosoase 6 coSmar crgEEnecoUr ol |Seereesoor 1025 SB GE TOSI Ne cesoe sn - 
Oe eee eee rei Saecioe ince = alee se ecsinvere 025 O25 | SS Le Ss eee ee ae | bate 
[MGlocacusdesasdeesdoscoudeor cou deer SeaeeogEeeaeets 03 Hite eal Be SO mea re Eee ooee oldie ces Mac 
JOS Cayce LS ena AU ie A oP a . 025 2 47748 2. 85104 3.4735 
[OS din Gone rege SG oo Sone OO Ee CRG oo te eo Siete eine 03 396 1. 0034 1.11412 2. 5435 
[Di Re ce eee ee Sse Sas Ce et Uehara eee ea aaa . 02 BOBO? STEEN ee Bi ee 
Seer ae oes eee eee ee ced . 04. . 09 77892 | 3.05864 3.96756 
[ORC ae DBS teh aE re ete ee ane nee .01 .055 . 905 1.945 2.915 
LON es ra igs Oe HES RN ey Ie Ss Sao ne PR ne ne . 0125 Aa Yaa [es ea eo aed ere er en RCN Ce Es 3 
10-62 SABES BS en BO UE OL OG Eo Oe cee SPE eines arenes eestor . 04 wl 5125 2. 7475 3.395 
DE cok cis Acie Soma s SDSL OS ic ets ere Ine tee Eten (eae .025 7825 S17 5iolleeeeeeeee 
ER Type tee eee te ered raven Sic elo tere reisl x Sicya ars. cre's 0. . 0125 . 1925 A/Ach io Gee menses clase ooo cs 
[OF VC tse es ek NS SES eR ey Ene . 0275 . 04 BH Fao OEE CA oe Bee oe 
LONG be ae eee cy Paiste) Ge Sete ae. Hie a amas Rune ge . 025 . 035 .495 2.4325 2.98 
Of aes orate Ses aS oa eo iS CR ERO a eee ae Enea SOB DZ realty h steve ae cyovers fe ue aes Bie 2G [Pa en Fadl cya TON as gee a 
| THEE ay cto Sete So oes ae pa, ha eM eae . 065 i 4498 | 1.94452] 2.5524 
Ogee acy cease A ee ecoregion .0375 . 2825 1465.0 8 oes se 
LOYP DL BRS is es a IS BRS acre ree ee ae Ue i BODE teeta ose al cpereea cat SE fete peed come | a ae a 
ee eee ae cree ene te Bl pe ees it HOD 2D i ahs O25 ilk sees ek RR haan 2 ae ee 
Dee See eee aes cre re mee cake Se eal SLD Dy elapse Aosta oso 2 Path IMI Ate lee ee | aman pe 
[See pe eas Sots eee eee eRe see aera UM gern Brame CU Sealine I apes es Di) a ea ase pel ee TE a a 
Toys 9g ee ec ape aE ORY MINS Ge Be ee es ey GMa ta acca N eal tas NEY I Sears | Rae epee. 
OYE Gg Leyes PSE act ae ai a Oo Ee AN eet RR Pa BUOY ieo outlet ess ars teaee | hile Mm anita nce Yr ete | ava eek Seta 
LO OL AeA SAS a ce Caer re es EI RSS teeienyre aL Are een AO) ea tree eM Perit a Skea he ee PRs Ae ata EN or ia Bete 
[DD SSS oe BIOS SU SOO cia ses Nee ame ane sete nee Gere . 014 .035 3475 1.6125 2.009 
LSEKO ea GAS Socio ss AEA SUE a TRS eee oe ee rene wera . 03 04844 . 56052 2. 40124 3.0401 
LOS Gees es Ss ie a ee EE Scr eT Sond ean a a ee . 045 . 07612 .3806 2.23516 2. 7369 
TOSS HS rs ot a ER GEN Fe ht VE ee Sc .O1 . 0525 07275 1. 9425 2.0778 
UO GSH FeSeres eck ee CR lo cts pe RN eat a m9 Nae eg 02 So LAs aad ae A Sea a gly [ree al ICR a 
[OVS W BIS ae Acs RAR de eet hes A tes sig AR ee .0175 .055 5875 2. 247. 2.9075 
[OF Wee ites A ses es IO ka A oe . 008 . 04 465 3.205 3.718 
LOSS NRE exe ae POC SE) Be eps rem .O1 . 145 SU 200 alee yates pee Braet 
[DES SN eee ati ty tcp PU iO ee A ca OL CUBS trues LAGI Baise oe em en Mane ERS Lan Se 
ae eee eee et reeey MRE MELE peti WU, Em . 02 . 05536 63664 | 2.66892 3.3809 
Cee iy ale apeeirnlg yah cea Ueeshet er educa Lh. .02 . 08304 346 2.87872 3.3277 
(Go) 5 Se RS GEE SS OES ences ers oie ea ena OL a2 3375 1.845 2.3146 
16) | SO IE a ol RON Se a te ater Re dees Ee 02% BODY ayes | eisai ot ecco ee oes Sarees all erie eee 
(Ce Pe se BA reste PA eg UaNCeS Tee ed os ee RR sae aca e . 0025 . 0675 Att Qalil 2.69 
Ch es Re ea RE Se SD a he he a . 0325 UO 7s ral ene er arete Oe Lane eee Sema es eke ori 
(Tia RSE Re SPSS OE RN rn pec ga Ne ra RN |e Ae SE 0775 SH Q2b. VaR oes e see oie 
(G40 Sth RE By i ies ar iy EEA ales SU a Rae aes ae NT Aa en A . 0625 . 825 2 O20 se eee 
(GUcsoste pone ees Seed eee eS ESO e crke eo oe eterna Ale pe ele [Pe es rea a pea ee 4675 SoU) WSscceuacec 
(CU hes en owatadbace cenencauecemose sh aScase pos aene Sa oReecer . 02 SPOON WSoecopeandlosco-ctecs 
(Oh od SE SSDS ES See ae RL rEg SN RENTS (Oe ve eae .08 asetOtsii| Geers Hooatoss ase 
Ee ie ee me kn re ne a ee a Se . 0525 . 66 oth yi tlbosaes occ 
COL BE Sistas ent ER len esi ae eS ts i el a cae cae Ue a 7 OH a ie ee Seti | ee a Se Ne | Se ee 
CELDT se pee eT ea ee Ah Sat RR eal MRE Tk Phen irettey ai Ge AMAT Me tel P .0375 .3875 S442 he ser eraerers 
(CRIN Des We Se SAE neue de I Ce aa eo ee el cat he OMe, a CaN TES a a Sa NALS i a4 | Sere ee | Oa a Oe 
PASV OL OC eee Wee nee ey eee ee asthe Mm Nned nT Sa i .019 . 0874 50401 | 2.48035 3.09076 


16 BULLETIN 922, U. S. DEPARTMENT OF AGRICULTURE. 


Taste VI.—Amounts (inches) of clover foliage eaten by beetles of Hypera punctata. 
DURING PREDORMANT PERIOD. 


Num- Amount of foliage eaten during— 
ber of | Date of Date Total 
Cage No. beetles} emer- | stopped |feeding Sex. 
og 
eee. | Sen feeds <yperlod:| way. \-dune. | Sulys| eben: 
Days 
BOS ass ee See 1 | May 25 | June 20 26 1.36 1O8H Sesame 2.44 é 
(D303 Die ee ee ee 1} May 26 | June 14 19 1-49 246 Sos eae 3.65 oS 
(D363 R a ess hee see 1| May 28 | June 20 23 20 SSE soos 3.38 | 
(DS65s fae ees ee eee 1; June 3/| June 27 7a Tel eras eet ADO eee ee 4.9 Q 
PDS G3S atest Te meee | 1| June 4/ June 30 DO Sas ree Othe | Rese see 5:61; Q 
D368 tee oes ee ter. 1 do. = dos Dy Nal ee ee 430 ate ee 4.39 |- 9 
IDS 6380025 2 eee ee ee 1} June 13 | July 5 23 Rese aae 3.07 0.93 4.00 Q 
W363ad - sas see ee 1/ June 15 | July 8 74 eRe ees 3.56 . 84 4.4 Q 
MDS GSB en sakes Se res ee 1} June 17} July 7 7A eae ace 2.51 52 3.03 | @ 
D508aS- se 2 oe ees ee 2) June 27 | July 10 7 Nel EN 1.06 2.19 3.25 | ¢Q 
DDG SC eee ee ee ee 2122-002. --) duly 8 22 alese ae 2.39 2.6 4.99 | gQ 
Daisies ee | 2 [stdo. 222] July 10 Tiles 1.46 | 3.73| 5.19| go 
Total average per beetle..|........|........-. eee 23.5 Ose olay oa | 3.28 
DURING REPRODUCTIVE PERIOD. 
Num- | Amount of foliage eaten during— 
ber of Total 
Cage No. beetles | x a Sex 
per | Sep- | Octo- |Novem-| Decem-| P&° 
cage. |tember.| ber. ber. ber. 
APSR G Shane ete ss eee A eres ean eee eee gS See ne ea | 2 | 0.152 0.792 | 0.498} 0.149 | 1.591 | g@ 
DD S63b eee a cl eee ay ee eed Bia seh s OS 032 | 1.014 |¢99 
DIGS ese ee Ss eee ee oe ae ee | 104 | eke 240 Jen 430 232 | 2.006 | oQ 
MSGS Te ey om he re ee SG ee a ey oe 2 080 922 . 283 155 | 1.440. | &Q 
DS GBS ees ep ake estes Sts Sa ays Oe Sec eee 2 045 640 - 459 346 | 1.490 | ¢Q 
D363 baer Oe eae ee ce epee ee eee 2 436 818 - 440 280 | 1.974 oO 
BRI DS TENG Vy Seca ie a mea ee RE rape aio aM BD 2 249 461 503 195 | 1.408 | ¢Q 
EUS GS A so ee ee eer 2 285 22 1S ess eee 1. 506 me 
IDRIS See cae Se SSE are CE OR e Sate Somee jal cee ee 806 505 -138 | 1.449 | ¢Q 
DAG AC tebe eran otter ea ee eee Damar 844 | 1.341 -690 | 2.875 oO 
3 DY GA sia Cee eae ge Ee Se chee ee Nwese Sacre | 5 il Eeeaeen 376 563 -136 | 1.075 |¢Q2°9 
Total average per beetle.....................- oo 0965 | .369| 239) .O11| .7155 


NATURAL ENEMIES. 


The most important check on the abundance of Hypera punctata 
is the fungous disease Empusa sphaerosperma Fres., which kills the 
larvee in vast numbers during the months of April and May and again 
in October and November. ‘This disease is epidemic, and contagion 
so rapid and thorough that in from two to four weeks it is almost im- 
possible to find living individuals where previously there were 
thousands. 


The sick larvee of all ages crawl up the herbage during the night, and instead of 
again concealing themselves near the ground on the approach of light, as the healthy 


ones do, ascend as high as possible, and if on grass, coil themselves in a horizontal — 


position about the apex of the blade, or if on other objects, take a position as nearly 
similar as the shape of the object permits. If disturbed before the middle of the fore- 
noon the majority are still able to crawl, although sluggishly; by noon most of them 
are quite dead, but unchanged in appearance. . . . Late in the afternoon, the body 
has changed from the normal yellowish or pea green and smooth appearance to vel- 
vety gray. The next morning there is only a small, blackened and shriveled mass 
remaining, while the surrounding foliage is powdered with a whitish, clinging dust, 
composed of the spores of the fungus. (J. C. Arthur (J, p. 285-289).) 
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The fungus mycelia ramify through the body of the larva, absorb 
the body fluids, but do not penetrate the tracheal or alimentary tract. 
A portion of the mycelium pushes out through the ventral side of the 
larva and forms rhizoids attaching the larva securely to its support. 
Other mycelial threads push out from other portions of the body and 
form a gray velvety coating over the body of thelarva. On the tip of 
some of these branches is formed a spore which is projected forcibly 
into the air to infect other larve with which it may come in contact. 
These are the temporary spores and germinate at once to infect new 
hosts. Resting spores are also formed and these develop in the body of 
the larva and are capable of retaining their virility for a longer time. 

This disease is well distributed in the United States and attacks 
numerous other insects, among them the common cabbage worm 
(Pontia rapae l.), mosquitos, flies, ichneumon wasps, and certain 
leafhoppers. 

According to Riley the larva of a small beetle (Collops quadrimac- 
ulatus Fab.) feeds on the eggs of the clover-leaf weevil and one of 
the tiger-beetles (Cicindela repanda Dej.) probably preys on the 
larve. In Europe several larval parasites are known but none have 
been recorded from this country. H. L. Parker, of the Bureau of Ento- 
mology, collected a clover-leaf weevil larva at Hagerstown, Md., April 
30,1915, bearing a tachinid egg, but the adult was not reared therefrom. 

Benen especially turkeys and chickens, are fond of the larve 
and beetles, and if given the opportunity will consume large numbers. 

Birds are valuable and important natural checks on this insect and 


according to the Bureau of Biological Survey (2, p. 7), 


The common or large clover-leaf weevil is the prey of 25 species of birds. The 
nighthawk, crow, red-headed woodpecker, purple martin, and crow blackbird have 
the best records for the destruction of adults, and the Savannah and vesper sparrows 
ofthe larve. ° . 


In literature we find the following birds listed as feeding on Hypera 
punctata: 


MUINGKIEAM CLOW ies 1256 ass Corvus brachyrhynchos. 
Bobolinks 222) 5 es Dolichonyr oryzivorus. 
Rolwiltte. = cu.ic-cti Je eg aes Colinus virgymianus. 
RO AGOIEO = me ane Boa Dumetella carolinensis. . 
Crome blackbird: 2. sot. 2 ftns.! Quiscalus quiscula. 
Bicker sees eae Colaptes auratus. 
iBlormmed:lapk 2s tes ists .--Otocoris alpestris flava. 
erie bit ees eee Dyrannus tyrannus. 
Meadowlarks 2 -a/225 002 bes Sturnella magna. 
Niet ke eS ek Chordeiles virginianus. 
Purple iar Git. 5.805 Progne subis. 
Red-headed es SS Se Melaner pes erythrocephalus. 
Robin. . cies .....-- Planesticus migratorius. 
Sparrows: 
LD FTG Tees oe ei ..Passer domesticus. 
Savaminglipge essa ey.) Passerculus sandwichensis savanna. 
WW ERirCRE ote Se 5s Poecetes gramineus. 
Wood Peweeraese jee a ate wis Contopus virens. 
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Toads and frogs sometimes prey upon the weevils. Mr. T. S. 
Wilson, of the Bureau of Entomology, found one adult in a toad’s 
stomach at Wellington, Kans., July 12, 1915, and Mr. H. L. Parker 
found 11 adults and one pupa of Hypera punctata in the stomachs 
of four frogs (Rana sp.) collected at Bridgeport, N. Y., December 6, 
1915, out of 14 examined. 

CONTROL. 

The outbreaks of this insect are eventually suppressed by the 
fungous disease mentioned and, except in rare cases, before serious 
damage is done. Often what promises to be a serious attack is wiped 
out by the disease just as 1t seems to appear most threatening, or, 
as was the case in 1917, the weather conditions may enable the clover 
to make a rank growth and overcome injury by the larve, even 
though they may be present in enormous numbers. 

Usually the need of remedial precautions does not become apparent 
until toolateto apply practical measures. The insect does not ordina- 
rily become abundant im a clover field until the second season, and inlo- 
calities where it is known to occur in occasional or frequent abundance 
itis a good practice to pasture lightly all first-year clover in the fall or to 


clip it back in spring and further to hinder the increase of this insect in ~ 


thelocality by thoroughly plowing under the second yearcropin the fall. 

Other measures, such as burning clover fields in winter, rolling, 
dragging, and flooding, have been advised, but the practical value of 
these measures has not been proved; and clipping and plowing under 
clover at the end of the second season, in themselves valuable in 
the control of other clover insects as well as being good farm prac- 
tices, seem all that is necessary, as a rule, for prevention of injury 
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